Reactive force field parameters are re-optimized for simulating the stress corrosion cracking (SCC) of ironbased material in a supercritical water environment. the parameters for molecular dynamics (MD) simulation are determined by fitting the adsorption energies of H, OH, and H2O on an Fe(110) surface obtained by reactive force field to the density functional theory (DFt) calculations. the errors of adsorption energies for the most stable positions are less than 5%, and our parameters are in good agreement with the DFt calculations. the development of Fe/O/h parameters is expected to contribute to SCC simulation of iron-based materials in supercritical water environments.
Introduction
it is therefore important to understand the chemical reaction dynamics at the iron-water interface in order to improve corrosion resistance. however, experimental observation of chemical reactions at the atomic scale is difficult, particularly in supercritical water environments. thus, the SCC mechanism in iron-based materials in supercritical water is still unclear.
Molecular dynamics (MD) simulation using reactive force field (ReaxFF) is a powerful tool for studying chemical reactions at interfaces [1] . however, to the best of our knowledge, the ReaxFF parameters for describing the interaction between the iron and water have not been well established. in this work, the ReaxFF parameters are re-optimized for the iron-water system in order to investigate the SCC mechanism by MD methods.
Parameterization Method
to develop ReaxFF parameters for the iron-water system, we calculated the adsorption energies of h, Oh, and h2O on an Fe(110) surface by density functional theory (DFt) using DMol 3 code [2, 3] . in the DFt calculation, the effective core potentials were used to model the core electron, and Perdewburke-ernzerhof generalized gradient approximation was applied to the exchange-correlation term. the brillouin zone integrations were performed on grids of 3 × 3 × 1 k-points. an energy convergence criterion of 10 −5 hartree was employed for the geometrical optimization. a previous study reported that Fe(110) is the most stable among the iron planes [4] , and therefore six layers of Fe(110) surface were used in this work. 
Results and Discussion

